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Heterogeneity in biology
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Single-cell analysis: e W b o
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Colors and masses

Conventional

Spectral

ID7000™ Spectral Cell Analyzer

Overview Features Specifications Resources

A high-parameter spectral cytometer, the ID7000 delivers
comprehensive information about heterogeneous cell
populations, with high sensitivity to detect dim and rare
populations.

Expanding the boundaries of cell analysis, the ID7000 can be
configured with up to 7 lasers and 186 detectors, the most of
any flow cytometer available today. The system enables
researchers to perform experiments using 44 colors, limited
only by the fluorochromes available. The choice of lasers
include blue (488 nm), red (637 nm), violet (405 nm), yellow-
green (561 nm), ultraviolet (355 nm), deep ultraviolet (320 nm),
and infrared (808 nm).
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Cytometry for the masses..
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Minimal background from signal overlap or endogenous cellular components
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Metals Conjugated to
antibodies

I I I ,JLVJL\/Jg ‘JL,JL\

o0 000
Metal-tagged antibodies for specific protein targets are used to build
high-dimensional panels for profiling cellular systems.
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KOTtapa o€ (OTIOIdNATIOTE) LYPO EVOIlWPENO
"Bagovtal"-enwalovtal ye avticwuata @

Detector
+

Me tnv texoAoyia CyTOF ta KOTTapa 10vTilovTal Kal EVac aviXVELTHG OIaXWPICEl TIC ETAAAIKEG ETIKETEC YE avaAuvon 1 Da
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Made with

Video Editor 10
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Two dimensional gating for traditional But very difficult when multiple markers need
cell populations is easy to be measured on a single sample
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Analysis of multiparametric
data in mass cytometry (CyTOF)

CITRUS: Cluster identification, characterization and regression

1) Assign samples to groups

P e_\ c L\‘ .-’: . AN L\ - L\‘I
Outcome A N NN NN NN
(e.g. responder) ¢ 1N AL [ Ve, A A

pS6 signalling in a particular [l
cluster between the responder ; T T :
and the non-responder groups

2) Cluster cellular populations

- ;
a,®=e
..Q .. .OO:Q
°® o P g
oe® 0%9';09’,'
a. eﬁe' =
.Q f°°°%°° I
®© 8 ©,°
® © .e ®
e ©
(~]

3) Correlative / predictive analysis
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CoVID-19
Peripheral blood
Immunophenotyping CD3 CD19 CD45 CD123 CCR7 :
CcD4 CcD20 CD45RA cD127 CXCR3
1 CD8 CD25 CD45R0O CD161 CXCR5 :
CDTic CD27 CD56 CD294 HLA-DR
CD14 cD28 CD57 CCR4 lgD :
. CD16 CD38 CD66b CCR6 TCRyS |
o L e
n. .\.Isjj.t. .

ICU vs non-ICU?
Disease severity

‘_n - -
e
o

E. Andreakos Lab, BRFAA

Papadaki et al, 2021 (manuscript in preparation)
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Heterogeneity in biology Multiparameter cytometry ;> Multiparameter cytometry > Analysis of multiparametric

Colors and masses ' CyTOF - Principles data in mass cytometry (CyTOF)

30-marker* panel with clones and metals 14 open channels’ for S
panel customization -oMusateyour

Antibody Clone Metal  Antibody Clone Metal custom protein

CD45 HI30 89y CD183 (CXCR3) GO25H7  ™6Gd |

Live/dead indicator  N/A 103Rh CD185 (CXCRS) J252D4 158Gd e targets!

CD196 (CCRS) GO34E3  “pr cD28 CD282  %oGd

cD123 6H6 WiNd  CD38 HB-7 ®Dy

CD19 HIB19 WiNG  CD56 (NCAM) NCAMI62 %Dy

CD4 RPA-T4  “SNd  TCRyb B1 4Dy

CD8a RPA-T8  “iNd  CD294 BM16 6o

CDe Bul5 wWSm  CD197 (CCR7) GO43H7  7Er

CD16 3G8 weNd  CDM4 6303 oy Use metal

CD4SRO UCHL1 wsm  CD3 UCHT1 Ogy .

CD45SRA HIN00 ®Nd  CD20 2H7 Y conjugated

CD161 HP3G10  "™Eu CD66b G10F5 72Yh antibodies to

CD194 (CCR4) L291H4  ™2Sm  HLA-DR LN3 73Yb .

CD25 BC96 ®IEY IgD 1A6-2 4y recognise

CD27 0323 ®iSm  CD127 AOI9DS  "ypb flurescence

CD57 HCDS7  ™5Gd P/

*31 markers including the '®*Rh live/dead indicator
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PBMCs from Sars-Cov2 vaccinated donor
CyTOF analysis — Focus on lypmphocytes
Panel: MDIPA + intracellular cytokines

CD8 T cell islands
[ B cells (naive)
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CD8 T (naive)

CD8 T (effector memory)
CD8 T (terminal effector)
CD8 T (central memory )
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Multiparameter cytometry > Analysis of multiparametric
CyTOF - Principles data in mass cytometry (CyTOF)

IFN-y Arcsinh ratio
Median expression
TNF-a ! -
CD69
Stimulation: PMA/lono  +Sars-Cov2 spike
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Sars-Cov2 Vaccine efficacy and cellular responses

. . . . . afa  Target Notes —target used for
Aim: To determine antibody and T cell response profiles of COVID19-vaccinated and [ i r—
COVID19-recovered individuals . ,
cD3 Lineage
3 cb4 lineage
— J{ 4 cD8 Lineage
/7( 3 |
; ANT'BOD'ES EL'SPOT 5 CD19 Lineage
Time point(?) . ":N_v € CD45RA Memory profile of vaccine-induced T cells
p Vaccine SpECifiC 7 CD45R0O Memory profile of vaccine induced T cells
4 / g CCR7 Memory profile of vaccine-induced T cells
- 7/ ... responses v
- b it 9 cD3s8 Kinetics of immune response/plasmablast frequency
e— BECOO00G0000 s
800;;)000 500 10 | CD20 Plasmablast frequency
Peripheral folsteiaiatatoatalat
Whole blood ; Q@@ s stens i1 | CD27/CD28 Memory profile of vaccine-induced T cells
10 ml 12 Ki-67 Kinetics of immune response
Stimulation with
/ Sars-Cov-2 peptide(s) 13 HLA-DR Kinetics of immune response
14 CD25 Memory profile of vaccine-induced T cells
PBMCs a 15 cD127 Memory profile of vaccine-induced T cells
Ficoll gradient — —
16 Bel-2 Kinetics of immune response
10% DMSO -FBS Q‘ e - —
. CD107a Immunogenicity, polyfunctionali
(Cryopreservation) ’ Panel gentclty poly i
18 Granzyme B Immunogenicity, polyfunctionality
CyTOF > , - —
\ . ifi 18 | Perforin Immunogenicity, polyfunctionality
12-24 hr stimulation VaCCIne speCI Ic 20 CD40L Immunaogenicity, polyfunctionality (B cell help)
° | Conditions responses 21 | |FN-y Immunaogenicity, polyfunctionality
s @7 SRaTEee A. Anti-CD3 + s-antiCD28 +Brefeldin A 22 IL-2 Immunaogenicity, polyfunctionality
‘ v o B R A B. Sars-Cov-2 peptide(s) + s-antiCD28 -last 6-8 hrs = L Immunogenicity, polyfunctionality
EBNIKOE DPTANIEMOE ,‘ BB RS kT 24 IL-17 Immunogenicity, polyfunctionality
AHMOEIAS YT EIAE
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Mny£g, more info ko emikowwvia!

O Lab website = https://www.brfaacytoflab.com

O Check Scott Taner, Gary Nolan, Sean Bendall, Bernd Bodenmiller

O Nice analysis guide! - Kimball et al 2017, Journal of Immunology

0 Cytobank = https://cytobank.org/

0 Pathsetter = https://www.fluidigm.com/singlearticles/pathsetter

O Nowicka M, Krieg C, Crowell HL et al. CyTOF workflow: differential
discovery in high-throughput high-dimensional cytometry datasets
[version 3; peer review: 2 approved]. FI000Research 2019, 6:748
(https://doi.org/10.12688/f1000research.11622.3)

CyTOF Lab - IIBEAA
Zwpavou tou Edeooiou 4, 11527, ABrRva

CyTOF Lab - 2106597628
Cellular Immunology Lab - 2106597294
E-Mail: npaschal@bioacademy.gr, nikpaschal@gmail.com




